SCIENTIFIC KENYON

Tasting the Rainbow:
Perception, Hallucination, Act
of God, or Just Plain Crazy?
By Olivia DePalo

S

ight. Hearing. Taste. Smell.
Touch. Everything that we
know and understand about the
world is perceived through our
senses. We rely on them every
minute of the day and trust without question that our perceptions
are accurate and tell us truths
about reality. But what does it
mean when individuals report
hearing colors, tasting sounds, or
smelling music? Are they crazy?
Do these experiences represent
some kind of divine intellect? Or
is it possible that various brain
mechanisms are leading to these
experiences? Synesthesia is the experience in which the stimulation
of one sensory or cognitive stream
reliably leads to an automatic and
involuntary stimulation of an unrelated cognitive stream. The experience of synesthesia has been
recorded by individuals in various
ways throughout the course of history. It has been reported that as
many as 4.3% of the population
has some form of these experiences. However, the ways in which the
phenomenon of synesthesia has
been perceived throughout history
is extremely variable and can tell
us a lot about the inherent nature
of this phenomenon.

Brief History of Synesthesia
The book of Exodus in the Bible
includes a passage in which the
people who gathered with Moses
on Mount Sinai hear visions and
see the voice of God. Rather than
being diagnosed with a medical
condition or being called crazy,
Moses was praised and believed
to be a messenger sent from God
because of the experience that the
people on Mount Sinai were able
to have through him.
Hildegard Von Bingen, a
Christian Visionary of the 11th
century, was believed to receive
messages from God through the
five senses: sight, hearing, taste,
smell, and touch. Throughout her
recording of these visions, she extensively uses the term “veriditas”
(translated as “greenness”) which
she uses to describe the lusciousness and fertility of the divine nature of God.
Around the time of classical philosophers such as Plato and
Aristotle was when synesthesia
moved away from its association
with mystical or spiritual intervention from God and became
solidified as an established sensory
phenomenon. In his On Sense and
The Sensible, Aristotle writes that
the harmony of colors is equiva-

lent to the harmony of sounds and
went on to relate specific light and
sound frequencies (Aristotle, 350
B.C).
By the 20th century, synesthesia begins to make more of
an appearance in literature as a romantic ideal: Nabokov writes, “If
I had some paints handy, I would
mix burnt sienna and sepia for
you as to match the color of a ‘ch’
sound..and you would appreciate
my radiant ‘s’ if I could pour into
your cupped hands some of those
luminous sapphires that I touched
as a child.” (Nabokov, 1935). In
this case, it seems that the purpose
of the author’s choice to incorporate these synesthetic experiences
was not to imply any type of mysticism of the narrator but simply
to celebrate this experience as
something beautiful to be appreciated.
Most recently, the experience of synesthesia in literature
has been depicted as a symbol of
health and balance. In her novel A
Mango Shaped Space, Wendy Mass
presents a young teenager named
Mia who’s synesthesia disappears
when her beloved cat dies but returns once she has grieved and
worked through the trauma of the
experience (Brown 2010). It’s clear
that the perception of individuals
who experience the phenomenon
of cross activation of the senses has
been extremely variable throughout the course of history. But as
synesthesia became more normalized in our society, researchers became more and more invested in
looking into the scientific pathways and brain mechanisms underlying the phenomenon, which
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Figure 1 Visual Word Form area is located directly adjacent to V4 color area.
Green = graphemes, Red= colors.

led to its medicalization.
Proposed Neurological
Mechanisms of Synesthesia
Because the experience of synesthesia includes so many different
subtypes and relies on individual experiences, a cohesive, working-theory of the neurological
mechanisms of synesthesia has not
yet been developed. However, Dr.
V.S. Ramachandran, a leader in
the field of synesthesia research,
has come up with three main hypotheses as to the neurological
underpinnings of synesthesia that
have been widely recognized by
the scientific community.
Local Cross-Activation Model
The first of these theories is the
local cross-activation model (Ramachandran, 2005). This theory is
largely based off of grapheme-color synesthesia, which is a form
of synesthesia where individuals
associate specific graphemes with
specific colors. Dr. Ramachandran
was interested in the fact that the
“Visual Word Form Area” (the
area of your brain that recognizes
written graphemes) is anatomically adjacent to the “V4 color area”
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(the main region of your brain
that recognizes colors) (Figure
1). Because this synesthesia is the
most commonly reported subtype
and because these brain regions
also happen to be right next to
each other, Dr. Ramachandran
postulated that this form of synesthesia may be due to cross-activation of these two brain regions
that are normally unconnected in
non-synesthetic individuals. This
theory built off of previous studies about “phantom-limb sensation”, the experience in which an
individual is still able to feel sensation and pain in a limb that has
previously been amputated. These
studies demonstrated that phantom-limb sensation derives from
a cortical reorganization of brain
connections and this model uses
this same explanation of cross-activation in order to explain the
sensory experiences of synesthesia.
This theory also takes into account
the fact that as brains develop,
connections are cut or “pruned”
over time. This makes sense with
the cross-activation model because
synesthesia is much more common amongst young children and
decreases over time. This theory
also hypothesizes that the cross-activation of brain areas involved in
synesthesia is due to a failure of
pruning of these connections over
the course of development.

“sensory nexus” within the brain
that is typically inhibiting connections between various senses
in non-synesthetic individuals.
This model hypothesizes that in
synesthetes, people with synesthesia, this sensory nexus might
be dis-inhibited (meaning connections between brain-regions
would be enhanced!) The specific
region of the brain that Dr. Ramachandran proposes might be this
sensory nexus is called the “temporo-parietal-occipital junction”
(figure 2). One piece of evidence
for this theory is the fact that
non-synesthetic individuals under
the influence of psychedelics often
report having synesthesia-like experiences. This suggests a sensory
nexus by indicating that a specific brain area could be involved in
all types of synesthesia. Another
piece of evidence for the longrange disinhibited feedback model comes from the case study of a
patient who developed a type of
blindness at age 40 due to a condition called retinitis pigmentosa
(Armel, 1999). While the patient
was non-synesthetic before the onset of the disease, after 2 years of
blindness he reported that tactile
stimuli invoked the experience of

Disinhibited Feedback Model
The next theory of synesthesia
that Dr. Ramachandran proposes
is the “long-range, disinhibited
feedback model”. This model proposes that there may be a specific

Figure 2 The temporo-parietal-occipital junction is proposed to be a “sensory
nexus” that inhibits connections between
senses in non-synesthetic individuals.
(Image: TheBrainWashBlog)
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Figure 3 Re-entrant processing model. Not only does the form of a word influence its
color, but the meaning of word can also influence its color in synesthetic individials .
(Smilek, 2002)

seeing visual movement. What’s
more is that these synesthetic experiences were enhanced if he
placed his hand directly in front
of his face which once again indicates that some type of multisensory structure could be involved in
the neural mechanism underlying
synesthesia.
Re-Entrant Model
The third hypothesis as to the
neural mechanisms of synesthesia
is somewhat of a combination of
the local cross-activation model
and the long-range disinhibited
feedback model (Smilek, 2002).
This model is referred to as the
“re-entrant” model and suggests
that sensory information transmitted in grapheme-color synesthesia
flows not only from the visual
word form area to the color area
but also from the color area back
to the visual word form area. This
hypothesis is largely based on the
fact that the meaning of the word
can often affect its color for syn-

esthetes but also that the shape of
a word can have influence on its
color.
While each of the proposed theories as to the neurological mechanisms underlying synesthesia seems to make sense for
various subtypes, there is not one
unifying theory that explains all
facets of synesthesia. Because each
of the senses are processed by different areas of the brain, it is quite
possible that different brain mechanisms are responsible for different
subtypes of synesthesia. Another
piece of evidence for the idea that
different brain mechanisms might
be responsible for different facets
of synesthesia is the fact that the
subjective experience of this phenomenon differs even within the
same type of synesthesia. For example, in grapheme- color synesthesia, there are thought to be two
different sub-groups of synesthetes
: projector and associators synesthetes (Dixon, 2004). Associator
synesthetes experience their synesthesia as an association between a

color and a grapheme. They don’t
see letters any differently than anyone else but just inherently know
that the letter n is purple for example. Projector synesthetes, however, physically project the color
of each letter onto the page and
visual areas of the brain light up
accordingly.
There are also many ways
in which the outside environment
can influence the experience of
synesthesia. For example, a case
study done in 2008 examined the
synesthetic experiences of a grapheme-color synesthete (Dixon,
2008). They first had her record
the colors that she associated with
each letter of the alphabet and
then had her do this same thing
21 days later in order to show that
her perceptions were consistent
over time, which is typically considered a criteria of synesthesia.
They then compared these colors
to a set of refrigerator magnets
that she had as a child and found
some remarkable similarities indicating that sensory experiences
and memories that you have as a
child can significantly effect your
synesthesia throughout your life.
Another study found that music-color synesthesia is mediated
by emotion (Palmer, 2013). In this
study, participants chose colors
most similar to those seen when
listening to specific classical pieces
such as Bach, Mozart and Brahms.
The general trend was that faster
music in a major key produced
colors that were brighter, lighter
and yellower while slower, minor
music produced colors that were
desaturated, darker and bluer. This
demonstrates that emotions can
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RECAP TIME!!!!
So people who
experience synesthesia
went from being called “prophets” and “messengers of God” to
medical patients and scientific subjects??
significantly impact the experience
of music-color synesthesia and
suggests that other types of synesthesia may also be mediated by
emotion.
Medicalization
The Medical Dictionary describes
“medicalization” as the process by
which life problems become articulated as health or mental health
conditions. Around the 1950’s,
the notion of illness as a deviant
behavior began to develop and
with it came the categorization
of illness in the form of medicalization. One reason for the medicalization of mental illness is that
it is a way to give social membership to “deviant” individuals who
would otherwise be alienated
from society. Rogers and Pilgrim
state, “To maintain our credibility in a social group, there has to
be a consensus about what our
senses detect around us. In most
contexts, if a person sees or hears
something that others do not,
then their credibility, and therefore, their social group membership, is jeopardized.” (Rodgers and
Pilgrim, 2014) People bond with
each other over the fact that they
experience the world in the same
way. When it is clear that someone
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What caused this
drastic shift in our
explanation of synesthesia
from something mystical to
something scientific?
experiences things in a different
way, they are quickly isolated from
society. However, the attempt to
define synesthesia as a medical
condition is an attempt to group
synesthetes together and give them
an explanation for their experiences. These scientific explanations
tend to calm people down, whether or not they are proven to be the
definitive cause of the experience.
The medicalization of
mental disorders and of synesthesia in particular also results
from our Western desire to rationalize and categorize the world.
In The Order of Things, sociologist Michael Foucault coins the
term “heterotopia”, which he describes as those nuanced instances
in which things have more than
one meaning simultaneously and
therefore cannot be explicitly defined or distilled into a singular explanation. He says, “Heterotopias
are disturbing, probably because
they secretly undermine language,
because they make it impossible to
name this and that, because they
shatter or tangle common names,
because they destroy ‘syntax’ in
advance, and not only the syntax with which we construct sentences but also that less apparent
syntax which causes words and
things (next to and also opposite

one another) to ‘hold together’”
(Foucault, 1966). Stated more
simply, we theorize and categorize
the world in order to avoid these
heterotopias and get closer to a
place where the world is completely understood, where there is no
ambiguity. The fact that a small
portion of the population seemed
to be having synesthetic experiences without any type of explanation other than that it was the
“will of God” must have become
increasingly distressing. The medicalization of synesthesia makes
sense according to Foucault’s idea
of categorization in order to avoid
the ambiguous nature of these experiences and group these people
together by providing a scientific
explanation for what they were experiencing.
So what do you think
about synesthetic experiences??
Act of God? Neurological diagnosis? Should time and money be put
into researching the neurological
mechanisms underlying this phenomenon?
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Vision by Carol Steen (An
artist who experiences multiple forms of synesthesia); Oil
on Paper; 15 x 12-3/4 inches;
1996
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